Nifedipine prevents vascular endothelial dysfunction in a mouse model of obesity and type 2 diabetes, by improving eNOS dysfunction and dephosphorylation.
The effect of calcium channel blockers (CCBs) on type 2 diabetes is still unclear. The present study was undertaken to examine the efficacy of nifedipine, a dihydropyridine CCB, on obesity, glucose intolerance and vascular endothelial dysfunction in db/db mice (a mouse model of obesity and type 2 diabetes). db/db mice, fed high-fat diet (HFD) were treated with vehicle, nifedipine (10 mg kg(-1) day(-1)) or hydralazine (5 mg kg(-1) day(-1)) for 4 weeks, and the protective effects were compared. Although nifedipine and hydralazine exerted similar blood pressure lowering in db/db mice, neither affected body weight, fat weight, and glucose intolerance of db/db mice. However, nifedipine, but not hydralazine, significantly improved vascular endothelial function in db/db mice, being accompanied by more attenuation of vascular superoxide by nifedipine than hydralazine. These protective effects of nifedipine were attributed to the attenuation of eNOS uncoupling as shown by the prevention of vascular endothelial nitric oxide synthase (eNOS) dimer disruption, and the prevention of dihydrofolate reductase (DHFR) downregulation, the key enzyme responsible for eNOS uncoupling. Moreover, nifedipine, but not hydralazine, significantly prevented the decreases in phosphorylation of vascular akt and eNOS in db/db mice. Our work provided the first evidence that nifedipine prevents vascular endothelial dysfunction, through the inhibition of eNOS uncoupling and the enhancement of eNOS phosphorylation, independently of blood pressure-lowering effect. We propose that nifedipine may be a promising therapeutic agent for cardiovascular complications in type 2 diabetes.